The neural correlates of memory have been usually examined considering that memory retrieval and memory expression are interchangeable concepts. However, our studies in the crab Neohelice (Chasmagnathus) granulata and in other memory models have shown that memory expression is not necessary for memory to be re-activated and become labile. In order to examine putative neural correlates of memory in the crab Neohelice, we contrast changes induced by training in both animal's behavior and neuronal responses in the medulla terminalis using in vivo Ca 2+ imaging. Disruption of long-term memory by the amnesic agents MK-801 or scopolamine (5 lg/g) blocks the learning-induced changes in the Ca 2+ responses in the medulla terminalis. Conversely, treatments that lead to an unexpressed but persistent memory (weak training protocol or scopolamine 0.1 lg/g) do not block these learning-induced neural changes. The present results reveal a set of changes in the neural activity induced by training that correlates with memory persistence but not with the probability of this memory to be expressed in the longterm. In addition, the study constitutes the first in vivo evidence in favor of a role of the medulla terminalis in learning and memory in crustaceans, and provides a physiological evidence indicating that memory persistence and the probability of memory to be expressed might involve separate components of memory traces.
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Introduction
Current hypotheses for the study of the neurobiological basis of learning and memory suggest that experience is encoded and retained by the nervous system as changes in synaptic efficacy and neuronal restructuration (Dudai, 2002a,b) . The changes that encode a memory are complex to delineate since they might be disseminated across several brain areas. Establishing the link between specific neuronal changes and specific memory features is essential to understand how the memory is built (Davis, 2011; Dudai & Morris, 2013; Lukowiak et al., 2003; Menzel, 2014; Morris, 2007) . However, since the existence of the memory trace and its many building blocks are accessible to the observer only through memory expression, a difficulty in that search is that a lack of change at the behavior might be misinterpreted as a lack of memory. In this regard, reconsolidation experiments are helpful to bring to light memories that are consolidated but remain behaviorally unexpressed (Delorenzi et al., 2014; Dudai & Morris, 2013) . For instance, reconsolidation experiments in the crab Neohelice granulata has allowed us to reveal memory persistence independently of memory expression (Barreiro, Suarez, Lynch, Molina, & Delorenzi, 2013; Caffaro, Suarez, Blake, & Delorenzi, 2012; Frenkel, Maldonado, & Delorenzi, 2005b; Frenkel, Suarez, Maldonado, & Delorenzi, 2010) .
In the Neohelice context-signal memory (CSM) paradigm, crabs associate the training context with a visual danger stimulus (VDS) passing overhead. After the repeated presentations of the VDS, the escape response is replaced by a freezing response to the VDS. Several neuronal correlates of the CSM have been studied in the central brain and optic lobes using biochemical, molecular and electrophysiological approaches (Tomsic & Romano, 2013) . A group of motion sensitive neurons that projects from the lobula to the lateral protocerebrum reflects some short-and long-term behavioral changes induced by CSM training (Sztarker & Tomsic, 2011; Tomsic & Romano, 2013) . Here, we focus on the medulla
